Luciferase and urate may act as antioxidant defenses in larval Pyrearinus termitilluminans (Elateridae: Coleoptera) during natural development and upon 20-hydroxyecdysone treatment.
Insects show unique adaptations to cope with oxidative challenges during larval development, metamorphosis and adulthood. Our previous findings suggested that bioluminescence may act as an auxiliary oxygen-detoxifying mechanism in larvae of Pyrearinus termitilluminans (Elateridae: Coleoptera). We now study the antioxidant status in larval P. termitilluminans, evaluated in terms of levels of chemical and enzymatic antioxidant defenses, as compared to luciferase activity in the prothorax (intensely bright) and abdomen (dim) of the larvae, during natural- and 20-hydroxyecdysone (20-HE)-induced development. In the prothorax, relative total SOD activities in small (< 1 cm), medium (1-2 cm) and large (> 2 cm) larvae were 1.00:0.53:0.32. Catalase activity also decreased with development (1.00:0.69:0.55). In contrast, prothorax luciferase activities and urate content increased with ratios of 1.0:2.2:2.5 and 1:15:97, respectively. No increases were found in the level of prothorax lipid and protein oxidation. In the abdomen, luciferase activity decreased markedly with development (1.00:0.33:0.17), as did other antioxidant enzymes, including dehydroascorbate reductase (1.00:0.59:0.17) and levels of lipid peroxidation products and protein carbonyls. Similar variations were observed in antioxidant enzyme activities when the larvae were treated with 20-HE, except for prothorax catalase. As observed in natural larval growth, luciferase activity was augmented (two-fold in prothorax) upon steroid treatment, and the levels of thiobarbituric acid-reactive substances were magnified in both segments. The increase of luciferase activity and a higher urate content in the prothorax during larval development may reflect metabolic adaptations to keep levels of oxyradicals low in order to compensate for decreased antioxidant enzyme activities.